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Mfg a semiconductor device comprises: (a) disposing a soln. in 
contact with a portion of a Si film on a substrate, the solution 
containing a catalyst for promoting crystallisation of the film; (b) 
crystallising the film by heating. Also claimed is the method using Ni 
as the catalyst and (III) the method as (I) in which crystals grow from 
the catalysed portion to a non catalysed portion and the devices (IV) 
made using the methods. 
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ABSTRACT 

PURPOSE: To previously control a solution which accelerates the 
crystallization of a silicon film in element concentration so as to improve 
the silicon film in c rys ta I I i n i ty and to lessen the solution in element 
content by a method wherein an amorphous silicon film is made to retain the 
solution and thermally treated to form an active region. 

CONSTITUTION: An amorphous silicon film 12 is formed on a glass substrate 
11. After a hydrofluoric acid treatment, an oxide film 13 is formed on the 
siicon film 12. Then. nickel is added to an acetate solution, wherein 
nickel is lOOppm in concentration. 2ml of the acetate solution is made to 
drip on the surface of the oxide film 13 on the amorphous silicon film 12. 
the substrate 11 is left to stand for five minutes keeping the oxide film 
13 in this state, and the oxide film 13 is spin-dried up by a spinner 15. 
By this setup, a n i eke I -con ta i n i ng acetate solution film 14 can be formed. 
Thereafter, the substrate 11 is kept in this state for five minutes and 
then thermally treated in a nitrogen atmosphere at a temperature of 550 
deg. C for four hours in a heating oven to obtain a crystalline silicon thin 
film 12. 
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~£At£f*;*;*7 JU (Sc) £0. 15 — 0. 2M 

7. i-3%<oM^sw^i'>'^y ^-z^^stcg 

2 2 0 V*T-«jESr±»f, ^«XUW^ttH 

1 500-3 5 00A, 2 0 0 0 AOBSBMfc 

fell 0 9 (EI 3 (B) ) 

[0 0 7 3] ^coft, /f^K-^S (7°7X-7K 

(«¥) ££ALfc 0 K-Vfv^#*£ UTte^*;* 
(PR ) Srffl^^o 1-4X10 

15 -2 3 

cm £i~£> 0 

[0 0 7 4] 03 (C) l:^t<l:5i:KrFx 

^ryv-l/-f- (^2 48nm, /^U^i|jl2 0ns 
ec) SrJRWLT, ±E^F«*«*o*A^ J: otg B B a 

^^^r-ftti 1 50-4 0 0mJ/cm J , L < 



|j:2 0 0~2 5 0mj/cm 2 T^6 3 : 5 IT, Nl 
^ («) SSE1 0 8, 1 0 9lrMt^ Ztibco 
m*&<V*>~- MS#tti:2 0 0-8 0 0 0/DT-*>ofco 
[0 0 7 5] r^XSlwiS^X* U— If— *rJB^5J&»fc 
»9 tC, 7 7 y i/^ 7 Itl 1 0 0 0- 

i2oot (v-y £-e±#£-g\ 

. T^— fV) (RTP, y h • - • /nt^ 

[0076] *<dsl ±m\zmmbgwa not ux s 

t>L<tS^y r ^fcO«JECVDjfeS>SlMi»JECV 
D«fetc«to-CiWkS*«S:»* 3 0 0 0A**n o £ 
«gl^2 5 0-4 5 0t:, 0iJ^ll SSO'C^i-^o 

Bt«r*8lU C;ft,£'«*— ~^:/LX®**Kl 1 1 £ 
(03 (D) ) 

[0 0 7 7] -tUX, SKHfeStel 1 Ofc^y^i^L 
x, Hi (E) ic^i-J: 5i:TFT(oy-VKWy 

^^BRl 12,11 3£r^J*U EiHl 1 3"ttW*« 
till ^S3tt*ii:So 
[0 0 7 8] y'yX^&m.Zm^^X-vfr/i'&mT^Ltz 

fee 

[0 0 7 9] L**U *3M60»J<5O «fc 9 1 0 p pmO{& 
»*X*«»Sr«^X^y^*WAUfe»^^W:, B 

[0 0 8 0] **tt*3 0 0-4 0 OttO. 

:©TFTIt V— ^/KW>«SE1 0 8/1 0 9 £ 
^**A*Jifc««l 14t*lTt^, 1 5#N 

[0 0 8 1 ] *H«gt«^#figSrSffl «H4Ji* 
i:#St5^^/^i8Sfi, 3 x i o " c m~ s e&*> 

&VM3^;hJ£JlTtf\ 1 X 1 O^atoms c m '— 3 X 1 0 

16 -3 

atoms cm Xfc<5 £ b^So 

[0 0 8 2] CHJfi«6] **li6«(r*5^Xtt, Hlfct« 



#X#5o 

[0 0 8 3] **Jt«tC*5lt5^y^-^5c*OWA*tt 
[0 0 8 4] **16Wtt, T^T^f^hH^Wi 

s 0 H4«c*siii««>ffiaixa*r*-r 0 1S20 

1£«g#-U TEOS (fh7-xh^v/.'>7^) £ 
t LXr^X^CVDjfeiCioXip:^ 2 

X, ^XvCVDftlCiot, 1^ 500-1 5 0 0 
A, MtflOOOAoJttt (ID 0#fift3£*flt2 
0 3 *J*tti-So ftt-ai«ftJJ-J¥$ 500-2000 
A. 0 0 0A<Z>®Hb££KfK2 0 5^7XvC 

VDS5feirJ:oX««-*-5o -tUX, ^bg*«2 0 5^ 
I^xs/fy^tt, #ft«3*<oKtfJLfc««2 
0 6*r*j«i-5o 

[0 0 8 5] -tbX*J6«2fc*LfcirftJwJ:0 3»»fl2 
*r»«i-5*at5E*-e*>« ~ y ^Tclff A,f£ 

-y^MlliOOppmtfcSo -tote, BMffl* 
ISW^*# fi HJS #1 2 X^ U fc t> <o t m— X* fe 5 o 

5*><£>X£>oXt> £l\ 

[0 0 8 6] r <D&, lifiITT 5 0 0 — 6 2 0 
K^S»L^««2 0 6 *:ft&&t IX *EPX-^S*t 

»Sr^i"o :^2 0 3tvT$^i^^i B B a li v 2 
5 /xmSaxfc^o ^^^0^ H B Q ^cS^r6]^«B& <1 1 

i> **^fii-e*>*ct*s*BS*vxtf^o (H4 

(A) ) 

[0 0 8 7] Mgii2 0 5^it5o ^<0 

bl ««2 o 6<D&mcj&&zh,zmtMbwimz»& 

i"5c ^tt, t*R2 0 4Sr^- = y^ 
xyfy^tt, ft^O?SttS««2 0 8Sr^j«i-5o 
r*>R, (14 (A) X2 0 8-e»S^fc«*tt, — 

tbbo««x»i, to + B0O««^Jt|S!bX^y^/^ 
[0 0 8 8] t^>a, 1 0 0*i%cO7KIMttfl 0 



&1&f$rt-%o ■MfcS*HtG>ff*fii o ooAtt^e ft 
IMbKioTBMbSSlfl^ 0 9 Sffi 
£ s 7^^7#I^ (1«EE, 10 0%) ,4 0 0*0 

0. 6 —4 /i m, 0. 8 — 1. 4 ^ mi:t°-^ 

* t o*^3fe t 3 0-1 8 0 »Mlt i^i*lS20 

l — l 0%<7>HC 1 SrfiAltti^o 
[0 0 8 9 J ^SO*lt Lt(i^o^V7^/S:ffl 

±Offl*3^9 0 0 — 1 2 0 OlClXHClfcS & ?\zm 

tt5o-2oot/9, »fflr±a«?&ai-e2 0-1 0 0 

5:H^f5 e (14 (B) ) 
[0 0 9 0] 3I#«^-C, ^^y>»J:oT, 
m£ 3 0 0 0-8 0 0 0 A, fc]x_tf6 0 0 0 A©7/^ 
(0. 0 1—0. 2 yoO^^^^^ A^r^tp) £ 

T, ^MS2 10«t5 o (12 (C) ) 
[0 0 9 1 ] $ b^, COT/l^ = £i*<0fltS<E>*ffi£: 

-^i^T^Po #e>tt$IMbttJl2 l l^J¥^(i2 

0 0 0Atfc5o ft*3, r^»fc»2 1 1 tt. 

> K-tfv^xa^t^T, *:7irs/ hWftErTB 

±IB»«BKbXS-eft«)5r t*-C#* s (14 
(D) ) 

[0 0 9 2] 4*>Y— Ct^X^K- 

tv^iut 3) iaot, *§t£Jifg$£ (y-^/K 

*>y>< hm^2 i otwai©iwfci2 1 1 
tit, i Ei^(:Niii^M4t5« 

J is (PHJ ^Piimff^6 0-9 0 k V, ft| 

*i:f 8 0 k V tt^o K-Xfli 1 x i 0 15 — 8 x l 0 
l \ m \ fl&Jifif* 4Xl0 1J cm ti"^> 0 

NfflO^*B4MH#2 1 2 £ 2 1 3^Mt5wt^ 



£ ftfc ft ^ J: 5 y - * 

[0 0 9 3 ] ^ogL if— 36^BRItfcJ:o-CT=i— 

if— (fc^:2 4 8 nrru /</U^<jg2 0 n s e c ) Srflil^ 

*f*Ht, 200-400mJ/cm 2 
, m-k.VS.2 50mJ/cm 2 £ U — ^^fiCO# 2 — 
lOya-y K Mx.tf 2 y M»L^ 8 r©v-f 
-^BRWWJ-***: 2 0 0-4 5 0 , C««fcJm»M-S 
:^aot, ****** U»Tt> J: (14 

(E) ) 

[0 0 9 4] JBc^T, 1^60 0 0 A^8Kb3£3Rfflt2 1 
4 £ Jf NMBIM9 ilT/7XvCVD^aoT ^J*"f 

5 0 £ ^ ^ y 3-f >r y ^ft t .to y 
oAos^snii (itojk) «ib, rtL*'-** 

-~>^L-CM*«E2 1 6Sr^i-S 0 
[0 0 9 5] ^tt, SIH*&S:fe2 14, 2 151:3V 

yt7/^^^^(D#II(: < ):otTFTOll • ifi^ 

2 17, 2 1 8£^.6£1-£ 0 l»E<E>zk*#ia 
^3 5 0^, 3 0^©7^/^tTV\ TFT^tt 
57^f h V ? *<DWmm , &*^&-tZ>o (14 

(F) ) 

[0096] immm 7315 \z*miktH<Df&tj:m<o 

BrffiHSr^-fc &1\ S« (^-^>^7 0 5 9) 5 0 

lJztc^/^y^ y y^i:iots* 200 o Aa>BMb 
^*coTifiJKi 0 2*»*ito mm*. T&m<D&m 

^^rftofzf^. o. i-i. ot/^-cswatfKT 
^s«<^iRai^'>ft<, ^^^wiit^^o =» 

-^>^'7 0 5 9lSm 6 2 0-6 6 0^X1-4 

B*IMTn— /ULfc», 0. 0 3-1. OX,/'?}. 

<fi, 0. 1-0. 3 € C/#T-»ifrU 4 0 0-5 0 0 

[0 0 9 7] »CfC, ^XvCVDSiaoT, »S5 

oo—i sooA, ooo A<oJH4 ( I M) <o 

^iSrai^SrrtHIUfcc ^tX, ^»J1XvtL/c^ 

(^C^JE) , 6 0 0t, 4 8^7^-/HXfe 
JMb£-£, iifelO-lOOO/im^^^l:^ 
^--y/LX, ^^O^^M (TFTWSttl) 5 0 
3«r**Lfcc (15 (A) ) 



[00 98] 7 0-9 0%O*3E«Sr*tM« 

J£ x 5 0 0- 7 5 0t, ft^[:{i6 0 0t<7)f^i 
1. 5-1. 9Wlk*"C^P^x = 

fb£ii\ J¥£ 5 0 0 - 1 5 0 0A, fifl^Jf 1 0 0 0 A<D 
»ftg**5 0 4S:MLf:c ftSt^^S, 

*l»oJ¥S(i»<k$ixe3S*Ko2«F-t?*>s<7>-e. io 
o o AoffS«>a*BtfclMbU-c % J¥£ i o o oA^ 

[0 0 9 9] Httfc»fl2£*IJt (^V h*fegdK) fcStt 

fctS^Ut^fe^ i-*fc>*>, «*JMbtfjfc:K±#« 

«c Sfcfc* £ot»iMbfc*5^-ctt, Wtt^+^offS 
L^-n^ftKj*^ »*tt#d*iMb*ivW<, S* 

[0 10 0] }Mfc{bt-<toTIWb3S*Bt5 0 4«U 
tz(Dh. »<bZl**#ffl«l (1«[JE, 100 

%) , 6 0 0°Ct2^7^-;Hf: o (El 5 (B) ) 
Sl#»^ ISECVDfeiaot, f$ 3 0 00-8 
0 0 0 A. #J;if4*6 0 0 0 AcD^^fjf (0. 01- 
0. 2%<om^:^) Sr««tbfc. ^tt, 

T, m&mw& (y-*/KW>\ *-**^*r«j*i- 
-5) N*«fflt 5F«» Sr*an 

bfc 0 K-^^tlt, 7**7 4^ (PH 3 ) 

flPiifil££6 0-9 0 k V, 0J;ttf8OkVfc 
Lfc 0 K— Xfitt 1X1 0 15 — 8 X l 0 15 c m \ 0llx. 
tf, 5xl0 i£ cm"^Uc o r<^tt*, NloWi 
««5 0 6 £ 5 0 7iS»«$ilt 

/^ofzo U-f-*iLTIl KrFx^rv»7U-f 
— «g2 4 8 nm, /^i20nsec) SrJBl^fc 

^M-»52 0 0-4 0 0inJ/cm\ 



Hitf2 5 0mJ/cm £ U -^Co^ 2 — 10 
->3 3/f, 0jJ;ttf2 3 y FBSWUfco w<£>u— if— * 
<OHM*#fc»E*: 2 0 0-4 5 0 XM.BL\^mf&tZ> r 
tcJioT, L»Tt>J:t\> (B5 (C) ) 

[0102] %tz, jSf^*l:i57>^ 

0 h&M 3 4kVtz&m^fev&fr£h; J £'t< ,10 0 O'CfiJL 

fc35s-c#«o *<osm. tfyxmm 

K«lCiftlfcS;h,-5#, FT«-i6**# (ftftO. 5-4 

[0103] j^l^T, f$ 6 0 0 0 AoBtfb3£*R5 0 
8 £JBPp3*6Stf£> HT7°7XvcvDfe(:i:otMl 

nj£<Ofrm^m%LX~ 3 5 0^, 3 0^7^- ^£*T 
i\ TFT^SUo (H15 (D) ) 

[0 10 4] ife^i-^T-^^tbfcTFT^UiS 
(illO-150cm 2 /Vs x SMi*0. 2 — 0. 5 

wf i^lc**** K-fV^LfePf^STFTt 
fpfibfcfc r*>, &m&n9 0 - 1 2 0 c m'/V s , 
SffiteO. 4 — 0. 6V/#r-Cfe!), ^PVDS^ 

»»«r±2«K±*<, s«i2 0%K±t»>t 
FTiiioo ot:oi*auiMMbJcj:o-cfP«**bfcTF 

[0105] 8 ] *jHfc«l4T * -f ^-e MJ 

[0 10 6] i^io^T, 6 1 telf^xmfcX'foV, 6 

— o— oi^ii^^ LtTFT^BlSlx 

/<— TFT^iES^^TV^^O^ia K9>T'<— «tt6 
2-e*)« 0 W*««6 3 t YJ-i ««6 2 ^J4^1- 

[0 10 7] K9>rx<— ««6 2JCE«*^*TFTtt 

^/c, lf*««6 3tcE«$tb5TFTttPi*«SOS 



6 3l£e«£it£TFTti\ *1K«5 C^tTFTtrfl 
[0108] [mmW9) #3M6fl*Jtt\ *J60y l fc^-T 

[0 10 9] ST, (^-^>^7 0 5 9) ±IZT 

i&®!> LT^^y^y y^i:J:otMiiI^2 o 
OOAMUo -t IT, *SSi*RS:^X-7CV 
Dftt«fcoT3 0 0-8 0 0A, Plttf, 5 00AM 

l^rUV3t©]»lt*r*5wftl\ 1 0-100Ao»fbS 
1Mb J- J: o T IMbBafHt*** LT fc 3&>* *> ft i \ 

[oiio] iMt;S*tt»rica. »^3S*jk*pdIw7K' 

^«»fc*5£ftV\ 13 7 (A) Ojl^^teg^S 

K-<— * h^JB^Tiscftofctf^ Ift*. 7'*— *tw*5 
ffiPBift5wtas#SU\, 

[0111] £X±<£>J: 5fc«*»fc»9«£±<5Mfl«: 

[0112] 3iift«i tw«tcanRjpfc*5t^ 

T, £ffM£B«*-C5 5 0*0* 4^|fflO*Pj!ft^! ! 3gS:*5r 
K) 4:»5wfc^-e#fco **H«^*5^^Ttt, BKb& 

iHALfcfc*, HI 7 (B) co*o<, ro*S*f4S*ffl| 

Sb^fco Tft:b*>, ft*WfcL<«tfllR*fl!5J:5J-. 

»&Jxfco 12 7 (B) tr*5i^ 

[0 113] M^o^ MHIf47tfv^o#|IB. y-f-t 
K-<-* h<o*fl[«t«ft*-ti:r*atftS J: 9tc 

£SW£Uh e #jMMH-Ctt. 5 <**Sft 

fk««) (fig) *«l/imBT, #SL<fi, 

0. 3 MmOTt ft-5 <fc?l-Lfc: 0 
[0 1 14] IMfiffli cOct 5t-7 trv^*&3g«rl6*TJr 



Ttt, -3/-!r/K^L*a^— «-eft< > tsjMba*— at 

fc*S£ft;bjh,T, l-10//mtSO^$C0R^O^ 

ft^^b^offl^^^m^ft < ft K> , * 

[0 115] [£lK0gl 0) *%tt0ytt* 2HS«9"Cfls 
m L fcSS Attg ffl ^ T HI * T F T S: U -C 

^5. H8^*jaft«<ofRHxs*^i-„ st, 

0 l (^y^7 0 5 9,1 0 c mft) Ti&^ 

1 tT®jb^8 0 2^7X-7CVDS(Uot3 
0 0 0A(l«Lf: o ^LT, ~f=7 X-eC VD&ldJ; o 
T^afi^M3 0 0-l 00 0A, ^jill 500 
AMI L/; 0 

[0116] *<d'&^ nmw9 1 mm\^ &gk«&mm 

[0 117] miz£i&&&fa±£&Z>tzit>\cu 

— Tfe (Sl2 4 8nm) ^20 0-3 5 0mJ/cm 2 
tf^tsrttaoT, ft»ftfeftttS*R 

8 0 3^#b^fc o Sfc, Ct7>^, I^#4tT^ 
fc*jefi^b««tt^±t-*Sft^b$iT/^:o (B8 (A) ) 

[0 118] ofl:, ro«fcLT»fe*i,fc«»tt3* 

9 (A) , (B) «DWcttftttflLSr»UT, SHC^ft^ 
[01191 :©fc*, TFT£«;h, 5 

ffil^tf, Nf^^HTFT^l:il ^ 
hM:^olKML«lT^KW>llE) 
tt**ft»*«r*lt-6o *»©TFT#«£t5 
#TFT(^ft^^^St^ B B a (3KS) ft 

[0 12 0] r^bfi, ^0 b b^<7)^:# S^ft*/^# 
^irl^a^, fcL<tt«ttbKTiftofclt*^*#ftW 
JB t ft */u*tt**Sl[^tt:-<T-M)'lc:*# ft*-& 
(cji, roi 5ft^^^^«i^^b*tt-c L*i\ ^ 

#«E-*--5^Ufti^\ fci^5tti»-ett. 36ff^ffSl4 
^•*^tt¥»*OTFTi:BC»tt^}|l3«-e#5o - 



[0121] *«s«-ewt, *»r49tr^^nt*n 

l:^LT, WCtof:^ (IE) 9 (A) ) left, 

B9 (B) oj:5-i:lti:iofc« 
hZtzfr. f^*/i««9 0 2ftl:SSt$fiff 9 0 3 
tc, Hi 9 (B) oJ;9l:I*tlM8 0 4liKW>'i 

:^)Mi*K8 0 4(iTFT^I41«n o 
[0 12 2] *5B6«-CI±, ±IEWWcfc, 

Sfc, lO^m 

<L IT fett b < *o It. 

[0 12 3] b^bft^b, *HlS«coJ:5Jc^ tr>-^ 

*aa**sr4 5 1 sttJtttw, aio^t>cot 

0-1 500A, Mft lOOOA^kSSRSr^ 
7X-7CVD^aot«Uo 
[0 12 4] -t^SL f^lOO OA-3 Mm, Mz. 
tf, 5 0 0 0A(7)T^^^A ( 1 w t. %<OS i > *>b 
<I10. 1-0. 3wt 0 /oOSc^W K^r^^y^ 

1 - 3 i/ y ^ y d - /uMCS L« 6 

T^^^OW hm^!8 0 6 SrHSt L 

Tr2 2 0 V*T?S/ESr±{f, 1 l*BB«*LT 

»T^fc 9 9iat, ff£ 1 500-3500 

A, 2 0 0 0 AoHWIMbfe8 0 7 S:*rtL 

fc 8 (US (B) ) 

[0 12 5] *<o&, ^fty^t^^iaoT, 6 
«i*!8 0 4l:, ^h«i8 0 6tr^^tlti 
B*-&»JC^«*frttALfc 0 ::T*I1 (B 
2 H 6 ) ^K-t°>^^tlTIf^ftALt, P§y 



fite 4 — 10X10 15 c m~\ ^Oiimff £ 65kVtl 

/c 0 ms (o ) 

[0 12 6] £bi-, KrF^^l/-f- (jfcft 2 
4 8nm > /^g2 0nsec) SrRBJWLT* K— tr° 

— if— (D^/W^r— ^Sfi 2 0 0-4 00mJ/c 
m\ »tl<(i2 5 0-3 0 0mj/cm 2 aSfiiS "C 

feofc 0 o#*jz. mmt&m&s o 9 1 tt, r^x-^c 

VD«fefcJ:o"C»ftailW«r»S 3 0 0 0 At^JBtb 

[0127] * IT, «mi&fH!t8 0 9, 4rV hffefidK 
8 0 5OX5/fy^^-^^ t y — ^(d^^^^ 

1 OSrE&fiUfc. (HI8 (D) ) 

[0 12 8] ^ 3 V« 8 1 1 t tt 

2 0 0 0 — 6 0 0 0 A, M;ttf, 3 0 00A^t 
giI^7°7X-7CVD&iaoTfSL, £*LiJilW 
^tl8 0 9, ^ M68dR8 0 S^x^fy^'U^ 

T, ^^x>f *A«»ftftfflt (ITOJB Sr*rtU £ 
fLSr^s^^LT. MittSs l 2«:**Lfc. (m 
8 (E) ) 

J^LbO^Sl-bT, lir*TFT35S»J*SiLfce 
[0129] 

[BBOtllVftRn] 

[mi] i»joi^^,Tt 

[ID 2] SWJ^Ii^/Tto 

[04 ] «t«©Miit^t 0 

[ B 5 ] 3BK«<0fls«xfi*^i\ 

[die] 3l««o«*Sr^i- 0 

[ID 7 ] ^^Jco^ H B B ^tco^T^-r o 

[ H 8 ] ■ SH6«(DfPilxa*r^+o 

[ ID 9 ] <OT F T OS te/g OIEg & ^"To 
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